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CHAPTER 1 ECONOMY OF PARAGUAY

1.1 -General Economy . .

. Paragnay recorded an annual economic growth rate of 8.8% during the 1970s, the highest
~among all Latin American countries, This high economic growth was latgely attributed to the
construction of Ttaipu Dam, which increased demands in both domestic and neighboring
mafkets. In the early 1980s, when this huge project was almost completed, the Paraguayan
economy. went into recession. {Table 1).

Paraguay is basically an agricultural country; 45% of the economically active population,
about a fcim-rth_ of GDP, and more than 98% of exports are dominated by agriculture, forestry
and livestock industries. In 1987 the manufacturing industry shared 16% of GDP, of which the
_ secondary-in'dustries together with mining and construction accounted for 22%. The tertiary
industry accounted for 52_% of GDP, of which 27% was dominated by commerce. Since about
seventy percent of the manufacturing industry is the processing of agricultural products, the
industry is easily influenced by agricultural p_roduction.

The recent inflation rate of 20% level is lower than those in other Latin American coun-

tries,
Table-'i - Major Economié Indicators
191 1980 :
-~ 1980 jagoam 1985 1986 1987
Poputation (tﬁousand} 2,358 1 3,030 2! 3,681 3,788 n.a.
Pop. growth rate (%) 2.54 3! 2.99 4 2.94 2.90 n.a.
Economic growth rate (%) ©/ 8.8 2.2 4.0 0.0 4.3
Price rises
- Consumer price (%1 - 204 25,2 31.7 21.8
Wholesale price (%) 16.6 28.2 235 451 11.9
Growth of exports (o) 5! 10.1 49" 377 -3.2 30.0
Growth of imports (%) ¥ | 13.0 5.2 ¥ 13.2 - 5.7 24.9
Trade balance (MM US$} -6 ® —262 ! —192 —162 n.a.

1} 1972, census,

2} 1982, census,

3)  Annus! average of 1972 — 1982,
4} Annual average of 1980 - 1986.
6) Real gmw(h' rate.

B} Average value of 1970 — 1980,
7} Average value of 1980 — 1985,

Source: Banco Central del Paraguay, “'Cuentas Nacionales 1976/1986."
Secretarla Tecnica de Planiticacion, "Plan Nacional de Desatrollo Economico v
Social 1985 — 1989.”
IMF, “Internationa! Financial Statistics.”
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| The centrai government’s financial operations had been deficits in the 1980s but these

- turned info a surplus after 1986 The Central Bank of Paraguay executes all monetary pohcxes

and has all the functions of a Central Bank, such as issuing notes, supemsmg interest rates and

'controllmg' the '_foreagn exchange system. The present’ fore_lgn exchange s_ystem is a multi-tiered

systetn, Under the system, for import of crude oil and petroleum products, the preferential

exchange rate of Gs 400 per US$ is applied for FOB pnce 'md the free exchange rate for
- other fo:exgn currency portion. ' N ' '

"The b'llance of payment structure in Paraguay is that in which deficits in- trade are bal-
‘anced by surplus i in capital account_s. This trade deficit is due {o the international trade struc-
ture of ex'porting agricultural products and importing resources, including petroleum, and
all kinds of manufactured goods. Import of crude oil and petroleum products recorded US$97

million in 1986, which accounted for 19% of total import in Paraguay..

1.2 Future Prospects _ _

Popuiation is forecasted to grow at an annual rate of 2.9% from 1987 to 1990, 2.7% from
1990 to i995, and 2.5% from 1995 to 2000. The results of population forecast are 4.2 million
in 1990, 4.8 million in 1995 and 5.5 million in 2000.

As the i’apid économic} growth in 1970s wé_s maiunly due to a specific factor; the construc-
tion of Itaipu Dam, such a liigh growth cannot be expected in the near fu'tu}je. However, the
growth rate of 2,2% from 1980 to 1987 was too low, because it was affected by negative
growth rates during ﬂ\e recession 'perid'd' from 1982 to 1983, The annual growth rate from

1983 to 1987, excluding the recession pericd, is 2.8%.

It is envisaged, therefore that the economy of Paraguay will grow by 3% annualiy from
1988 to 1995, and 3.5% from 1995 to 2000, \_wth the expectation that the economy of Brazil,
which has a great influence on Paraguay, will recover in the late 1990s,

The outlook of the sectoral growth rates are as follows:

' An.nua} Growth_ Rate

1988 - 1095 1995 - 2000
Primary industry 3.0% 3.0%
Secondary industry 3.0% 35%
Tertiary industry 3.0% 7%



CHAPTER 2 ENERGY ECONOMY -

2.1 Past Trends in Energy Economy )

Past records of energy finally consumed in Paraguiay (final encrgy consumption) during
the 15 years from - 1970 through 1985, are s_hdwn in Table 2 in terms of TOE (tons of oil
equivalent). _ ' ' ' '

The final energy consumption in Paraguay increased to 2,180,000 TOE from 1,220,000
TOE over the above period at the average'd annmual growih rate of 3.9%. However, most of the
growth was achieved during.the 1970s, and the annual growth rate dropped to 1.9% in the firs.t
half of the 1980s due to the stagnant economy. ' |
_ As shown in the table, energy supply in Paraguay is divided into two g,rou:ps. One is

“commercial” energy which consists of petroleum, coal and electricity, and the other is
“non-commercial” enérgy which includes fireivqod, charcoal and vegetable residue. One of the
characteristics of Paraguay’s energy écoh_omy is the fact that 75% of the total energy con-
sumed is supplied by non-commercial energy, even in 1985, {t is also noted that firewood
supplied more than half of the country’s total energy consum.'ption. The annual growth rate of
each type of energy varies from minus 4.5% for coal to 12.2% for electricity, With the excep-
tion of coal within the commerc;’ai ehergy group and thal‘ of v_egetab}e residue within the
non-commercial enérgy g'_roup, consumption: of ‘commercial energy increased at a rate more
than twice that of non-commercial energy. As a result, the share held by non-commercial

energy decreased during the period.

2.2 Fuoiure Energy Prospects in Paraguay
Characteristics of the demand/supply structure of each energy and their future prospects

. ¢can be summarized as follows;

(1} Petroleum .

Consumption of petroleum increased to 458,000 TOE in 1985 from 174,000 TOE
in 1970. This was mainly attributed to the expansion of the Transportion sector which
shared most of petroleum consumption in Paraguay. On the.other hand, the share held by
petroleum in energy consumption of the Residential and Commercial sector and Industry
sector were relatively small. This is primarily because the retail ?rice of petroleumn prod-
ucts in Paraguay are several times more expensive than the prices of firewood, charcoal,
and vegetable residue. Accordingly, petroleum products are not so much éonsumed in the

. Resid_er’itial and Commercial sector, and Industry sector, where biomass energy is more

- cheaply available.
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(2)

3)

(4)

It seems unlikely that this pattern of petroleum consumption will undergo a signifi-

cant changg in the near future. Namely, future consumption of petroleum products will

" largely depend on the development of the Transportation sector, particularly that of road

~ transportation. In addition, a future increase in the use of L.PG within the Residential and

Commercial sector will contribute considerably to the future growth of petroleum

consumption.

Eléctricity
Consumption of electricity grew at an annual rate of 12,2%, the highest rate of all
energy, during the period from 1970 to 1985, This high growth was realized with back-

ground of rapid build-up of electricity generating capacity, mainly by completion of

Acatay power stations and Itaipu power station, and expansion of transmission and

distribution network by ANDE. As a result, electricity consumption has recorded high
growth in each consuming sector with the exception of the Transportation sector, ANDE

is planning to proceed with the electrification to cover 75% of the population by the vear

2000, from the present coverage of 50%. However, in consideration of the fact that

further expansion of the power distribution network will have to cover sparsely populat-
ed areas, the rate of increase in electricity users is destined to decline, and therefore, past

growth rates of electricity consumption will be difficult to maintain,

Fuel Alcoho!

In 1976, the Paragnayan government launched a fuel alcohol {(fermentation ethanot)
development program using sugar cane as a raw material, The program aimed at improving
setf-sufficiency in alternative fuel to petroleum and foreign currency savings, etc. Current-
ly, an alcohol plant of APAL (production capaci.ty of 20,000 k®/yr) located at Mauricio
Jose Troche and a number of private factories in relatively small scale are producing
alcohot, _

Howevef, a sufficient supply of sugar cane for fuel alcohol production to maintain
stable expailsibn is not assured in future. Accordingly, no remarkable expansion in the

supplies of fuel alcohol is ex_pécted in the_ near future.

Firewood
Firewood supplies more than half of the country’s total energy consumption, due to

its comparatively low price fo other energy.
The Residential and Commercial sector consumes three fourths of all firewoodd

mainly as cooking fuel. The position of firewood as the most cheap energy source avail-

b



(5)

(6

able in Paraguay_-ivill not change in the near future. However, it is envisaged that the
consumpt_i_on of firewood will not increase significanﬂy from the present level, since the
use of firewood in the households will certainly be affected by penetration of LPG and

© by introduction of kitchen ranges, which will have saving effect on the use of firewood.

Charcoal
The Residential and Commercial sector is the major consuming sector of charcoal

' pres'ent.ly,' in which charcoal is wholly used as cooking fuel,

A key factor that will jﬁﬂugncﬁ: a futwre demand for charcoal in Paraguay is the

extent of requirement of ACEPAR, which started its production of iron and steel in

- 1987, If ACEPAR’s plant is'_operated at full capacity, the country’s charcoal consumption

will be more than doubled the level in 1985. 'However,'in t'his'estimation, a more moder-

" ate impact by ACEPAR is presupposed.

Vegetable Residue

Consumption of vegetable residue, led by the Industry sector, grew at an annual rate
of over 10%. Since processing of agricultural, forestry and livestock products constitute
the major manufactu.ring industries, it is quite natural that the _use.'_of vegetable residuc’
as an energy is fimily incorpdrated in the production system of Paraguéyan industry. As
long as such agro-industy plays a dominant role in the Indusiry sector, -consumption of
vegetable residue as energy will continue to £row in liﬁe with the development of the

sector,

Based on the future prospects of the macroeconomy of Paragnay described in Chapter 1, '

and on- the above-mentioned prospects, consumption of each energy in the year 2000 is

estimated as shown in Table 3.

Table 3 Estimated Energy Consump'tlun in 2000

{Unit: 10° TOE)
_ Annuat Compound Hate '
Energy Consumption {1985--2000} .

Petroleum 750 3.3%
Etectricity 200 5.2%
Fuel Alcoho) 12 : 1.8%
Firewood 1250 _ - 0%
Charcoal 130 4%
Vegitable Residue 480 . 3.0%

Total _ o822 _ 1.7%

Source: JICA Mission

-G -



CHAPTER 3 PETROLEUM PRODUCTS MARKET

3.1  Demand and Supply of Petroieum Products

The size of petroleum products market in Paraguay in 1987 was about 690 thousand ke,
if it were defined as PETROPAR’s sales amount of all petroleum products except for asphalt,

The -detand structure of eéc]l petroleum product was as follows: Of all petroleum
products, gas oil is in the greatest demand. In 1987, its share on the national consumption was
55.1 %. The second largest demand was for regular gasoline, 15.2 %, and the third was for
LPG, 9.1 %. Coming next is plemlum gasoline (6. 4 %), followed by fuel oil (6. i %), jet fuel
oil (5 8 %), kerosene (1.6 %) and aviation gasolme (0 ) %)

As is seen from these figures, the Paraguayan petroleum products market is charactem ed
by its relatively large demand ratio for _transpo_i tation fuel such as gas oil and gasoline.

As to the regional demand structure, 88 % of the national consumption for total petro-
leum products is concentrated in Region I “Centro Sur” and Region Il “Este”. The demand in
Region ‘HI “*Norte™ accounts for only aboui 8 % of the national demand, and that in Region
IV “Occidental” a meager 3.5 %. .

The coﬁcentration of population as well as economic activities in such citics as Asuncion,
Pto. Pte. Stoessner and Encarnacion, which are located in Region I and Region 11, is considered
to be a reason for the concentration of the pet;_'oleum demand in Region I and Region IL

Regarding the development of the Paragnayan pefroleum market, it ha_s expanded at a
relatively high growth rate. Namely, the national petroleum products consumption increased
2.4 times for 12 years from 1975 to 1987,'th0ugh this market expansion did not occurred
unilormly throughout this i)eriod.

The demand for petroleum products increased at a high annual average growth rate from
1975 to 1979. For four years from 1979 to 1983, however, the demand did not expand as it
did before and even declined in certain years. This stagnant demand was caused by a number
of hegative factors in the Paraguayan economy, such as the second oil crisis, completion of the
construction of the world largest Itaipu hydroelectric dam project, etc. In 1983 and thereafter,
the demand for petroleum products recovered to some extent, though its average growth
rate has not returned to the level of 1970s.

In Paraguay, the state-owned petroleum corporation, PETROPAR is authorized to supply
domestically petroleum products. The functions and activities of PETROPAR are petroleum
refining, transportation, s.torage, sales as well as export and import of ¢rude oil and petroleum
products, and exploration and development of hydrocarbon resources in Paraguay. Since
pctrolcurﬁ crude oil has not been discovered in Paraguay, she has to rely totally on the import-

ed crude oil.



Crude oil is refined at a 7,500 BPSD refinery located in Villa Elisa. Howaver, as this plant
incorporates a simple pfOCessi11g scheme consisting mainly of an atmosﬁheric distillation u_nit,_
the operat'ion of the .'plant is not flexible eno_ugh t0 allow the production of products suited to
' the demand pattern in Paraguay. Accordingly, gas oil and LPG, which are in great demand, and
aviation gasoline and premium "g’as.oiine,' which are not produced in the sald plant, have to be
" imported by PETROPAR from neighbouring counties. | |

-ActUaliy, of 724 thousand k2 of petroleum products supply -in _l 987, the domestically
refined products accounted _fof only about 40 %, and 60 % of the demand had to be imported.

The petroleum products of which rate of domestic production .Oﬁ the total sﬁpply in
1987 was over 50 9% were regular gasoline (-7’7 8 %), tuel ol (70 %) and Kerosene (54.3 %).
Mcanwhile, the petroleum products of which rate of import on the total supply in 1987 was
over 50 % were aviation gasoline (100 %), asphalt (100 %), premium gasoline (93.2 '%), LPG
(86.0 %), gas oil (68.2 %) and jet fuel (51.2 %). : :

3.2 Demand Forecast _

Table 4 shows the result of demand forecast for petroleum products in Péraguay up to
the year 200'0. : _ _ | :

This demand forecast was made on the basis of the prospects of world petroleum market
as well as prospects of Paragu’ay:in economy; energy demand structure and characteristics of
the domestic petfo!eum ‘market. In estimating the future demand, a quantite-ltive analysis was
carried out to the greatest possible eXtent to obtain objective results,

The future annual demand growth rates of various petroleum products._from_ 1988 to the
year 2000 are anticipated as follows: jet fuel 4.9 %, LPG 4;4 %, premium 'gasolin.e 3.9 %, gas
oil 3.7 %, asphalt 3.2 %, regular gasoline 2.4 %, fuel oil 1.6 %, aviation gasoline 0% and kefo-

sene minus 4.7 %,



‘Fable & Demand for Petroleum Products and Fuel Alcohol — Past and Future
C{Unity K2)
Gas Oil 'Reyular P_reniimn Regutae Afeohot Aleghob | Avlation | Karosene | et Fusl Fuak O PG Aiphalt Tatal. -
Gasaling | Gasoling [+ Premivm [{Abtotute] |  (95%) Gasoling X Ferealeym
1]} . A praguen
je7s | 12883e ) 81,212 09,134 | 70,346 0 0] 5247 | 18413 | 8293 | 35,836 | 26449 ne. | 293,988
1976 | 149,353 | - 64,069 | 15,183 | 78.222 o 0| 5412 19239 { 9,060 | 35,840 | 28234 na. | 326,360
1977 | 205811 | ‘o407 | 21,997 [102.494 0 o | 6278 | 22451 | 11,964 '{ 39,065 | 30138 na | 417,198
1078 | 273,087 | 195,383 | 32,498 {127,881 o 0 | 7,320 | 24.235 | 12524.] 47,836 | 32,172 na. | 525044
1979 | 265,174 | 101,300 | 33538 [134.838 0 o | 7,04 | 206882 | 14,078 | 40,197 | 34,242 na | 55413
1980 - 206,269 { 113,123 [ 28.582. [141,705 [ . 0 6 { 6606 | 19,782 | 16509 [ 30,112 | 36,659 ne. | 547,222
jodt [ 301022 esoe7! 20,181 {128.258° | 5201 | 2588 | 6040 | 15399 | 17,950 | 26,347 | 39132 100 - | 534,258
1982 | 204,945 | 08,250 f 27,438 [125680 | 12,603 | 4,900 | 5734 | 14,876 | 15,109 | 36,456 | 41,124 | . 45 543,873
“to83 [307.4141 s2807| 1s2707| 97077 | 9204 | 2227 | 4930 | 13,048 | 16046 | 30,861 | 45274 | 1,380 | 517,040
o84 | 340726 | 102,782 | 20477 |123.209 |- 10321 | 12.235 | 4385 | 17,924 | 19,894 | 30,925 | 49067 | 3703 | 589,033
1085 | 241748 | 102432 | mem 138033 | 3720 | 20540 | 3663 °| 22997 | 22669 | 28,652 | 64,168 | 8427 | 616,355
1986 | 349,607 | 95824 | 38593 [134,417 |} o} 3616 [ 3875 | 17.492 | 33,837 | 33.543 | 54.237 | 10,248 | 637.257
1087 | 786.3001105,093§ 44,371 149,494 [ ‘2566 [ 165500 | 4,182 | 10.908 [ 40.239 | 42,374 | 62,776 | 8,113 [ 65031}
‘1988 | 377,700 | 104,000 | 40,200 }144,700'| 3,400 | 16,000 | 4,200 | 16,700 | 33,100 | 35800 | 62,000 | 8400 | 682,600
1e88 | 391,000 1 106,300 | 42300 |148600 | 3200 | 16,500 | 4,200 | 16,100 | 35200 | 36,300 ( 65,200 | 8.600 | 705200
1990 | 404,600 | 198,600 | 43800 |152.600 | 3000 | 17,000 | 4200 | 15.600 | 37,400 | 36,800 | 6B.400 | 8,900 | 728.600
1991 | 418,700 | 111,200 | 45,500 {156,700 | 3000 | 17,600 | 4200 | 15.000 | 33,500 | 37.400 | 71,700 | 9,100 | 752.300
1992 | 433200 | 113,800 1 47.200 161,000 | 2800 | 18,100 | 4200 | 14,400 | 41,600 | 38,000 | 75,000 | 9.400 | 775.800
1993 | 448,100 { 116,500} 4a.000 (155600 | 2800 | 18500 | 4,200 § 13,800 } 43,200 } 38,500 78500} 9.70D | BOZ,100
1934 | 463,500 | 119,500 | 50,500 {170,300 | 2,900 | 18,900 | 4,200 ; 13,200 | 45800 [ 39,100 | 82.000 | 10.060 | 828.100
1905 | 479300 | 122,500 | 52,600 [175.}00 | 3090 [ 19,300 | 4,200 | 12,600 | 48,000 [ 39,700 | 85,400 | 10300 | 854,600
1995 | 493,400 | 126,300 | 54,800 {381,000 | 3,000 | 19,700 |:.4.200 | 12,000 | 50,100 | 40,400 | 68,900 | 10.500 | 885,700
1997 [ 518,100 | 130,200 s7.100 | 187,300 | 3000 | 20200 | 4200 | 11,400 | 52200 | 41,100 | 92,500 | 11,000 1 917,800
1992 | 538,500 | 134.200| 50,400 Ji93600 | 3000 | 20600 | 4200 | 10,700 | 54,300 | 41,800 | 96,200 | 11,400 | 950,600
15as | ss9500 | 1384001 61800 |200.200 | 3000 | 21,100 | 4,200 | 10,100 | 56,500 | 42,600 [100,000 [ 11.BO0 | 984,960
2000 | 581,400 | 142,700 | 64,400 1207,100 { "3.000 { 21,600 | 4,200 { 0,400 | S8.600 [ 43,300 {103,900 [ 12,200 11,020.000

Source: PETROPAR
JICA Mission

1) incleding absohite alcohol.

2) The density of asphalt is assumed to be 1 Ton/K2 in order to convert to K2

4.1

Overview of Petroleum Product Supplies

CHAPTER 4 SUPPLY OF PETROLEUM PRODUCTS

Paraguay at present depends on its domestic refining and Jmporte for the supplies of

petroleum products In 1987, the domestic refining accounted for about 40% of the supplies
_and the imports about 60%. PETROPAR, Paraguay’s state—run oil company, is the only firm in

the country that is responsible for the domestic refining and imports of petroleum products,

Algeria’s Saharan Blend, one of the world’s ultralight quality crude oils, is used for the

refining, because of the country’s demand structure of petroleum products and the limits in
the existing refining facilities, '

“lmported  petroleum products are purchased from YPF and PETROBRAS, the state-

operated oil companies of Argentina and Brazil, respectively, both Paraguay’s neighboring
countries.




Most of the petroleum products";hipped from PETROPAR are distributed to the domes-
tic maiket by such distributors as Shell, Esso, and COPhTR()L 'md the rest are sold by
: PETROPA‘R dlrectly to some specxﬁc customers. ' '

"4 Imports of Petroleurn Products _

Paraguay mmorts all the types of petroleum products, rangmg from LPG, gasolme gas oil
to asphalt. Gas oil is 1mported in larger quanntxes than the other products. Its imports ac-
- counted for 62% of. all the products nnported in 1987, followed by LPG (12%) premlum
gasoline (9. 2%) jet fuel (5.9%), and regular gaqolme (4.6%). :

l’etloleum products 1mp0rted from YPF and PETROBRAS are tramported by barge on
the rivers and by tank truck by land, respectively. Because of the long-distance transportation,
the transbortation-related costs account for 20 - 30% of the CIF prices of the imported prod-

" ucts.

4.3 Imports of Crude Qil ?_md Domestic Refining .. .

Paraguay im_ports éll the crude oil required for-its domestic reﬁning and the Saharan
Blend is exclusivély imported, '-because a greater part of the domestic demands are. for gas oil
and gasolme with a very small demand for heavy fuel oil, and because of the hmlts in the
existing refining facthtles _ _

The crude oil imported from Algeria is transported across the Atlantic Ocean up to the
mmouth of the Rio de la Piata in an ocean-going tanker of 50 000 70,000 tons.

There, a part of the crude oil is transferted to a small tanker of 10,000 - 24 000 tons to
allow the ocean-going tanker to draw less water: Then both tankers go up the Parana Rlver, a
branch of the Rio de la Plata, to the Zarate Oit Termmal |

At the terminal, tlu, crude oil is unloaded into the tanks there and then loaded into barges
of 2,000 - 4,000 kg, which go up both the Parana River and_ the Paraguay River to the Villa
Elisa Refinery over a distance of 500 km, | |

The total costs related to the river transportation account for 28% of tnc CIF price of the
zmported crude oil, whcreas the costs refated to the marine transportanon make up oniy 8%.
This indicates that Pataguay is-at a great d;sadvantage w1th respect to transportation costs,
because of being an infand country

Since the Villa Elisa Refinery has no secondan'y processing units to producc premiuvim
gasoline, aviation gasoline and asphalt, these products are all imported. Table 5 shows the

supplies of petroleum products by the domestic refining and imports in 1987.

— 10 ~
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4.4 Domesuc D:str:butlou 0f Petroleum Product:,

Petroleum products are - shxpped to the dommestic’ market from both the Villa Elisa
Refinery and the Hernandarias Depot of PI:TROPAR The latter supphcs only regular gasoline
and gas oil to the markets mainly in the eastern part of the country Of all the shipments of
petroleum products_ in 1987, 86% was from the refinery and 14% from the de_pot. '

The routes for the product- distribution are basically. divided into two: One is from
_PPTROPAR to end-users via distributors and retallols (scrvxcc statzons) The other is from
PETROPAR directly fo its customers,

A greﬂter part of the products are sold through dlstnbutors PETROI’AR d:rectly sells
only to such specific customers as government orgamzatlons state-run companies, and co-
operatlvbs '

The  three leadmg dlstrlbutors of Shell, Esso, and COPETROL account for 85% of the
total sales of products, ' _

Maximum retail prices of petrolenm prodﬁcts in Paraguay are régulated by a government
decree. And another decrec stipulates the rates of taxes levied on the petroleum producis.
PETROPAR, in accordance to" the decrees, decides thé distributors’ and retailers’ éllowances,
and, consequently, ex-PETROPAR prices of petroleum products. 7 -

In the past years, there were such cases in which prices of petroleﬁm pfodilcts were
revised several times a year. However, the prices enacted on Jahuary. 7, 1987 lasted until
Tanuary 20, 1988, when they were revised with an about 15% rise for each product (see Table
6).

CHAPTER 5 EXISTING FACILITIES

5.1 Villa Elisa Reﬁnery

PETROPAR’s refinery is tocated at Villa Elisa, Central Depa;tment, in the suburbs about
12 km southeuast of the center of Asuncion, the capital of I’arﬁgtlay; This reﬁnery.was con-
structed for REPSA, the predecessor of PETROPAR, and came into bperation in 1966.

The Villa Elisa Refinery has so far been operating as the sole refinery in Paraguay, regard-
less of the reorganization of REPSA into PETROPAR and the subsequent nationalization of
PETROPAR. _ '

The refinery, constructed about 20 years ago, see.ms to have been provided with adequate
maintenance. _

PETROPAR owns not only the Villa Elisa Refinery but also thé Calera Cue Product
Storage Terminal which is located about 15 km upstream of the Paraguay River from the

—-12
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refinery. Thiw terminal is provided with product tanks. to stor'é, gas oil and fuel oil imported
as weli as produced by the refmery, and a!so with a facility fo ship the storcd products by
barges ' : ' - o _ ,

CA process flow scheme of the de Flzsa Refmery is shown in Fag. 1 i‘he Saharan Blend
crude o:l which is one of the wo:ld’s hghtest crude oils, is processed at the refinery since no
secondaly processing unit is provided m_thc refinery 'md there is a small domestic demand for
fuel oil. : . , .

Petroleum products produced at thc refmcry are LPG, regular gasoline, kerosene ]et fuel,
gas oil and fuel oil. Premmm gasolme aviation gasoline and asphalt are not produced at the
refinery because no. productlon unit for these products i is prowded in the refmery

5.2 Zarate Oil Terminal _ _ . _ . :
The Zarate Oil terminal is located at Zarate along the Parana River, about 100 km north-

west of Bueno‘; Alres east of Argentina and serves pxmcmally asa tﬂnsslnpment terminal for
imported crude oil,

The terminal is furnished with two jetties and thrue crude oil ta.nks One of the Jethes is

for tankers with a maximum capacnty of 50,000 tons and the other is for barges.

5.3 Hemandarms Depot

_ Hu, Hemandarias Depot is. located about 10 km north of Stroessner C:ty, Aito Parana
Depa;tment, in Eastern Paraguay. The depot teceives regular gasoline and gas oil imported
from PETROBRAS and delivers them mainly to the markets in the eastern part of the bofmtry..

The main facilities of the depot are tanks and receiving_lﬂaipping facilities for these products.

CHAPTER 6 - PLANNING OF FUTURE SUPPLY SYSTEM
FOR PETROLEUM PRODUCTS -
6.1 Outline of Alternative Supply Plans-

The following t_hreé cases are planned for the future supplies of petroleluﬁ products,
according to the difference in dependence on domestic refining and product imports,

The outline of the supply system in respective cases is suminarized in Table 7.

(1) Case-l
All the petroleum products will be imported to satisfy the demands in Paraguay up
to the year 2000. |

In the Villa Elisa Refinery, the existing crude distillation uiiit _\Qill be shut down, and -

~ 14 .
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(2

the storage, receiving and shipping facilities will be expanded to meet the requirements in
the year 2000. The refinery w.ill. be used as a terminal for imports and domestic distribu-
tion of petroleum pfoducts Howevcr the crude distillation unit will be kept in good
mamtemnce to prepare for its future reuse.

The petroleum products required wilt be imported from YPF of Algentma and
PETROBRAS of Brazil. Products from YPF will be transported by barge and those from
PETROBRAS by tank-truck _

“The existing petroleum product depot at Hernandarias will be expanded to meet the
demand for petroleum products in Region 11 (Este) i in the yearzz()(_)(). However, products
to be handled at this depot will be limited to those products of regular and premium
gasolines and gas oil for which reiatwe]y large demands are expected '

Methods and means of distribution of 1mported products from both the Villa Elm

Oil Terminal and the Hernandarias Depot will be the same as at present.

Case-2

The majority of the domestic demands for pe‘troleum products up to the year 2000
wﬂl be covered by the products from the refinery and the rest by imports. Consequently,
the ratio of products supphed by the domestic refining and the imports will be approxi-
mately 93% | 7%

_ A study has been made to select the most smtable crude oil to be processed in the
refinery out of a number of crudes that are supposed to be available to Paraguay. The
Bonny Light crude is selected from the viet{fpoints of its stable supplies, properties,
and acquisition cost, et¢. The method and means of transportation of imported crude oil
will be the same as at present,

: A._ crude distittation unit with a capacity of 19,000 BPSD and various secondary

processing units will be newly instailed in the refinery to permit the maximum petroleum

product supplies by domestic refining, within the extent of causing no excess production
in any of the intended pr’odu.cts.

The existing crude distillation unit will be shutdown but will be kept in good main-
tenance to prepare for 1t:> possible reuse in the future,

Aviation gasoline and asphalt will not be ‘produced at the new refinery. Accordmgly,
whole demand for these products will be supplied by imports. The flow scheme of the
refinery for Case-2 is shown in Fig. 2,

The suppliers and means of transportation of imported products, expansion and use

of the depot, and domestic distribution O:f products will be the same as in Case-1.

=17 -
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3)

6.2

(1)

(2)

Case-3 _

The demand for pﬁroletim products 4p to the year 2000 will be satisfied by both
domestic refinil.lg and product imports. The ratio in the year 2000 of domestically refined
to imported products will be approx'imately 42% { 58%.

The crude oil to be refined in the refinery will be the Saharan Blend crude oil which
has been used so far. Transportation of the imported crude will also be the same as at
present, _ | _ _

The existing crude distillation unit in the refinery will be revamped to increase its
capacity to 10,000 BPSD. Ho:wever, its actual crude oil throughput in the year 2000 will
have to be limited to approximately 8,400 BPSD to avoid an overproduction of the

products,

In addition, some secondary :processing units will be newly installed to produce
premium gasoline which has not been produced in the ‘existing refinery and whoily
imported so far. The process flow scirente for Case-3 is shown in Fig. 3.

The suppliers and means of transportation of imported products, expansion and use

of the depot, and domestic distribution of products will be the same as in Case-1.
Petrolenm Product Supply Balance

Supply Balance in Case-1

Fig. 4 shows the supply balance of the petroleum products for Case-1 in the year
2000. The total demand for petroleum products in the year 2000 will be 1,020,100 ke,
all of which will be iinported, except 3,000 k2 of anhydrated alcohol produced in
Paraguay and blended “.rith regular gasoline, ,

The produets to be imported from YPF of Argentina will amount to 662,200 k® and
the imports from PETROBRAS of Brazil will amount to 354,900 k2, thus the ratio being
65% [ 35%.

Supply Balance in Case-2

~ The supply balan_cé of petroleum products-in the year 2000 for Case-2 is shown in
Fig. 5. Of the total demand for petroleum products of 1,020,100 k2 in the year 2000,
949,600 k2 is to be supplied by the refinery and by anhydrated alcohol, and the remain-
ing 70,500 K¢ will be importcd. The ratio of the domestic refining (including anhydrated
alcohol) to the imports will be 93% [ 7%.

The crude oil to be used at the refinery is to be the Bonny Light crude, and the

amount to be imported and refined in the year 2000 will be 996,800 k¢,

— 10
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Imports of refmed products from YPF and PE’ F ROBRAS wﬂl be 12,200 ko md

58 300 kg, respectively, the ratio hence being. 17%/ 83%

- '(3) 'Supply Balance in Case-3

- The supply balance of petroleum products in the year 2000 for (‘ase—B is shown in

Fig, 6. Of the total pr_oduct demand of 1,020,100 k!l in the year, 2000, 424,600 k& will
be subplie’d'dome_stically,kand the balance of 595,5_00 ke will be_impertéd. The ratio of

the domestic refining (including anhydrated élé’oﬁol) to the imports will be 42% | 58%.

- Crude oil processed at the refinery is-to be the Saharan Blend crude and the annual

lmports in the year 2000 wﬂ! amount to 440 700 ke,

The product imports from YPF and PFTROBRAS will be 270,600 kQ and 324,900

ke, respec_twely, thus the ratio being 45% [ 55%.

CHAPTER 7 DESCRIPTION OF SUPPLY FACILITIES

The supply facilities in respective cases have been planned according to demand for the

petroleum products in the year 2000,

7.t Supply Facilities for Case-1
(1) Villa Elisa Oil Terminal

Q)

(i)

(iii)

(iv)

(v}

Process Units

The existing crude distillation and jet fuel treating units wilI' be shut down.
Utility Facilities

The utilities required at the oil terminal will be supplied from the existing
utility facilities, Electricity and boiler fuel oil will be supplied from outside the
terminal,
Sforage Facilities .

The number of tanks, newly installed in the Villa Elisa Oil Terminal, is sum-

marized in Table 8. '
Wharfs

The existing two wharfs will be used, as they are.
Land Shipping Facilities o

The capacity of the existing facilities for gas oil and LPG will be increased,
whereas the facilities for the other products will be used, as they stand.
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Table 8 Tank List for Case-1

Existing Tanks : Total Additional New Tanks
Crude/Product Hew No. | Capacity | Reauirement | Requirement | capacity
| (09} (K2) (KQ) (k) (ke | TYPe
{1) LPG 916, 919, 920, 300 7,000 6,700 2,0(?0 x3{ SPH
_ 924, 925 1,000 x1] SPH
{2} Regutar Gascline 907, 92 1,922, | 36,300 35,200 - -
917 _ :
(3) Premium Gasoline | 904, 905, 908, | 20,565 16,600 - -
. ats, 902
{4) Aviation Gasoline | 903,918 1380 | 1,200 - -
(5) Kerosene 809, 913 3,050 2,600 - -
_{5) Jet Fuel §06, 910 o 2,780 16,000 13,200 13,000 x1| CR
{7} GasQil 923, 926, 927 9_9,200 143,300 44,600 25,000 x2| CR
928, 929, £S5-2
a1 - ’
{8) Fuel Oi 911,912, ES1 15,760 11,900 - -
(9) Asphalt 935, 936; 937 1,230 3,400 2,170 2,000 x1| CRH
{10) Alcehol 914 |- 1680 800 - -

Source: JICA Mission :
Note. SHP: Spherical Tank
CR: Cone Roof Tank
CRH: Cone Reof Tank with heating

Table 9 Capacity of Process Unit for Case-2

Process Unit Capacity (BPSD)

t. Crude Distillation Unit 19,000

2. Vacuum Distitlation Unit : 5,900

3. Naphtha Hydrotreating Unit | 2,200

4. Catalytic Reforming Unit 2,260

5. Hydrocracking Unit 4,900

6. Hydrogen Plant 4.5 MMSCED
7. Gas Heeovery'Unit 1,100

B. Sour Water Stripper _ 10 Ton/hr

Source: JICA Mission
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{2) Hernandarias Depot

The capacity of the existing storage tanks and recéiving/shipping 'facilities will be

mcreased foi regular gasolme and gas oil. A tank and a recewmg/shlppmg facility will

be newly mstalied for premium gasolme

7.2 Supp:ly Facilities for Case-2
(1} Villa Elisa Refinery

(2)

(3)

M

(i1)

(ii1)

(iv}

(v)

Process Units _ _ _
The existing crude dis'tillatibn. and jet fu'el'tre'ating units will be shut down and
a new 19,000 BPSD crude distillation unit will be in's:talléd. As secondary processing
units, a vacuum distillation unit and a va(:lium'gas oil_ ‘hydrocracking unit will be
newly intrﬁduced to reduce the yield of fuel oil and to enhance the yield of gas oil,
A catalytic reforming unit to produce premium gasoline will also be installed.
The new process units are listed in Table 9,
Utility Facilities .
- Two package boilers each having a capacxty of 10 t/h will be newly msta}led
whereby the operation of the existing two boilers will be stopped _
- Additional power receiving facilities with a capacnty of 2 600 kW will be mstalled
to receive the required electricity supplied from outside the reﬁnery
- Cooling water and make-up water will be supplied from the e:ustmg water supply
facilities, ' '
Storage Facilities
The number of tanks, newly installed in the Villa Elisa Refinery, is summarized
in Table 10. | |
Wharfs
The existing two wharfs will be used, as they are.
Land Shipping Facilities ' .
The capacity of the existing facilities for gas oil and LPG will be increased,

while the facilities for the other products will be used, as they stand. '

Zarate Oil Termminal

The existing terminat wilt be used, as it is, for the transshipment of the crude oil

imported from Nigeria.

Hemandarias Depot

As in Case-1, some reinforcements and a new facility will be added to the existing

depot, -
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Table 10 Tank List for Case-2

New Tanks

Existing Tanks Total Additional
Crude/Product ftem No. Capacity Reguirement | Requirement Capacity
| (b9) (key | (K% KD | ke | P
1. .Cﬂ.ldé Tan.k 901, 902, 917 | 62,900 167,700 . 104,800 50,000 x2 FR_
2. Product ;Fank |
{1) LPG 9186, 919, 920, 300 7,000 6,700 2,000 x3| SPH
924,925 1,000 x1) SPH
(2} Regular Gasaline | 907, 922 8,900 8,700 - -
{3} Premium Gasoline 904, 9086 2,750 3,000 — -
{4} Aviation Gasaline 803,918 1,380 1,200 - -
{5} Kerosene 913 1,400 1,000 - —
{G) Jet Fuel 906., 809, 910 4,430 6,400 1,970 2,000 x1y CR
{7} GasOil 928,929, ES-2 | 40,400 | 35600 - -
{8} Euel Oil 912, 1,680 3,700 2,020 | 2,000 x1| CRH
£8-1 12,400
(9} Asphalt 935, 936, 937 1,230 3,400 2,170 2,000 x1] CRH
{10} Alcohot §14 1,680 800 - -
3. Intermediate Tank
{1) SR Light Nephtha | 916 B15 800 - -
(2) SR Heavy Naphths | 921 2,400 2,400 - -
{3} Reformate 508 2,500 1,900 — -
{4) HCR Light Naphtha — — 400 400 1,000 x1| FR
{8) HCR Heavy Naphtha — — 500 500 1,000 x1} FR
(6} SH Kerosene 923 6,400 3,400 — —
{7) SR Gas Oil 926 14,500 6,300 — -
{8) HCR Gas Oil 927 14,500 3,100 - -
{9} Vacuum Residue 911 1,680 1,100 - —

_ Source: JICA Mission
Mote

Cone Roof Tank with heating

SPH: * Spherical Tank

CR: Cone Roof Tank
CRH:

FR: - Floating Roof Tank
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7.3 Supply Facilities for Case-3
M Villa Elisa Refinery -

. ()

(i)

(ii1)
(iv)

)

Process Umts }

The ex;stmg crude d:stlllatmn umt will be revamped to mcrease its throughput'
capamty to 10 000 BPSD, and the operatlon of the ex;stmg jet fuel treatmg umt will
be contumed In addition, a catalytlc reforming unit wﬁl be mtroduced to produce
premium gasoline, Table 11 shows the capacity of the process units.

'Utlhty Facilities

‘Additional power receiving facilities with.a Capacity of 250 kW will be in- _
stailed. ' ' |
Storage Facilities
The number of new tanks is summanzed in Table 12
Wharfs
The existing twb wharfs will be used, as they aré. :
Land Shipping Facilities
The capacity of the existing facilities will be increased for gas oil and LPG,

whereas the facilities for the othér products will be used, as they stand,

(2) Zarate Qil Terminal

The terminal will be used, as it is, for the transshipment of the crude ol imporfed

from Algeria.

(3) Hernandarias Depot

As in Case-1, some reinforcements and a new facility will be added to the existing

depot.

CHAPTER 8 EVALUATION

8.1 Study Method

Evaluations are made on the three alternative future supply plans pres&nted in Chapter 6

and 7, from both financial and_economlc viewpoints. The major differences among the alterna-

tive supply plans lie in the phase of primary supply of petroleum 'product's,' that is, domestic

refining and products import, and there is no substantial difference in the domestic distribu-

tion,

As PETROPAR is exclusively responsible for the primary supply of petroleum products
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Table 11 -Capacity of Process Unit:for Case-3

Process Unit

Capacity {BPSD)

1. Existing Crude DistHlation Unit

Revamp to 10,000

2. Naphtha Hydrotreating Unit 1,600
3. Catalytic Reforming Unit 1,600
Source: JICA Mission
Table 12 Tank List for Case 3
_ Existing Tanks Total Additional New Tanks
Crude/Procflict ttem No. Capacity. Requirement | Requirement Capacity
(D9-) e f K (KE) ky | YP°
1. Crude Tank 901, 902, 917. | 62,200 111,800 48,900 50,000 %1 FR
2. Product Tank
{1} PG~ 913, 919, 920, 300 7,000 6,705 2,000 x3 SPH
924, 925 _ 1,000 x1! SPH
(2) Regular Gasoline 907,921, 922 | 11,300 17,500 6,200 6,600 x1! FR
(3} Premium Gasoline 904, 905, 908, 6,065 7,500 1,435 1,600 x1| FR
_ : 915 _
(4} Aviation Gasoline 903, 918 1,380 1,200 - -
(5) Kerosene 909, 913 3,050 2,600 - -
.(B) Jet Fuel . Q06, Q.I.{l 2.75[_) 9,600 6,820 7,000 x1 CR
{7) Gas O 923,926,927, | 75,800 B0,200 4,400 S,UﬁO x| CR
_ 928, 929, ES-2 ’
{8) Fuel Ol | etre12681 {15760 | 7,100 - -
(9) Asphalt 935,936,937 | 1,230 3,400 2,170 | 2,000x1| CRH
{10} Alcohol 914 1,680 800 - -
3. Intermediate Tank
- {1} SR Light Naphtha - - 600 800 | 1,000x1 FR
. {2) SR Heavy Naphtha |- - i - 2,100 2,100 | 2,000x1 FR
. (3} Reformate : L - _ - 1,400 1,400 1,500 xY FR

Source: JICA Mission

Mote SPH: Spherical Tank
CR: Cone Roof Tank
CRH: Cone Roof Tank with heating
FR: Floating Roof Tank
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in Paraguay, the following analysis of capital Tequireménts, runsning costs, and revenues will be
done in line with the current business activity of PETROPAR.

8.2 Study Basis
: (1) Total Caplta] Requirements
The total capat'il reqmrements for each case of the future supply plans are given
below, in terms of guaranis. I’med caplta! includes plant construction costs, hcensors
costs, initial costs of catalysts and chenncais, pre-operation expenses and interest during
construction period. Working capital consists of inventories of crude oil and products,

spare parts, and catalysts and.chemicals.

{Unit: 10°Gs)

Case-1 . " Case-2 Cased

1, Fixed Capital 15283 . 95033 31,436
2. Working Capital 12,250 15,660 14,180
Total 27,533 110,692 45,616

{2} Running Cost .

~ The following cost items which constitute the running cost are éalculated on the

basis of actual records of PETROPAR in 1987 and early 1988.

(a) Crude Oil Cost

For Case-2 and Case-3 where imported crude oil is refined, the crude oil cost
for each year of the study period is calculated by'mu}tipiying the annual crudé bii
throughput by unit CIF price of the cmde oil at the Villa Elisa Refinery. The CIF
“price of the Bonny Light and Sabatan Blend crudes, which are assumed to be used m\
Case-2 and Case-3, respectively, are set on the basis of the govemment selling price

of respective crudes,

(b) Petroleum Products Import Cost
Petroleum pi'oclucts import cost for each year is calculated as a total sum of the
import value of each product imported in the year. The import value of each prod-
uct is calculated by multiplying the unit CIF price of the product nnported from
either YPF or PETROBRAS by annual import volume from either of the two
suppliers determined by each supply plan described in Chapter 6.
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(3)

(c)

(D

(e) |

(f)

{g)

)

Alcohol Cost _ _
The cost of alcohol,- which is to be mixed in the regular-gasoline, is calculated

on the basis of actual unit purchasing price from APAL and possible amount mixed

in the regular gasoline.

“Utitities Cost

- Costs for electrié.ity, fuel, catalysts and chemicals are regarded as constituting

“the utilities cost. However, no fuel cost is included in Case-2 and Case-3, because the

fuel oil is to be self-supplied in these two cases. And no catalysts and chemicals cost

is included in Case-1, where all petroleum products required are to be imported.

Operating Labor Cost
Operating labor cost is calctlated on the basis of the number of employees
required in each case. For this calculation a labor cost of 445,000 Gs/man-month is

adopted as a unit cost.

Administrative Cost _
_Administ'rative cost is assumed, on the basis of the actual record in 1987, to be

Gs 1,000 miition per year, to which 1.7% of PETROPAR’s annual sales revenues is

“added as stamp fax,

Insurance Cost and Maintenance Cost
Annual insurance cost and maintenance cost for newly installed facilities are
assumed to be 1% and 3%, respectively, of the plant construction cosis, For existing

facitities, actual records of these two costs in 1987 are adopted.

Local Transportation Cost
Local transportation cost is the cost for transporting petroleum products from
the Villa Elisa Refinery to the Hernandarias Depot, and is caleulated on the basis of

the future supply batance of cach supply plan.

Depreciation Cost

Depreciation cost for the new facilities are calculated by the straight line method at

6% annually of the fixed capital. For existihg facilitics, dépreciation cost is set on the

basis of actual records in 1987.
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1C))

)

(6)

N

83
(B

Sales Revenues

PETROPAR’s Shlppmg pnces for petroleum products in 1987 are used to calculate

the sales revenue, -

Fund Arrangement Plan

All funds required during the study period are assumed to be covered by loan in all
three cases, Acco:dmgiy, foreign -and local currencies to meet the expendltures for the
fixed capital are to be covered by long-terin loans under the conditions below.

Foreign Currency
Interest rate: 9% annually
Principal repayment: § annual fixed installments after the start of
commercial operation '

Local Currency

Interest rate: 17% annually
Principal repayment: 8 annual fixed installments after the start of

commercial operation.

And, funds tequired in case of a cash shortfall are to be covered by short-term loan

under the conditions below,

Interest rate: 8.25% annually

' Principal repayment; : when funds are in excess.

Tax
Transfer to the national treasury and the income tax are regarded as tax, and the

total tax rate is assumed to be 51% of the profit.

Study Period

It is assumed that the new facilities for all three cases of supply plan ate put into
commercial operation in January,- 1992. And the study period is set forth as nine (9)
years from January 1992 to the end of the year 2000. '

Financial Evaluation

Average Supply Cost .
The financial cost of the primary supply of petroleum products in each case of the
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supply plans is cdmpared in terms of the avérzige supply cost (ASC), which is defined by

" the following formula.

n 550 X.% ~ g
=0 {1 1) i-0 {1 +r}H
therefore
N ]ﬁRC;/ nooQ
= —_— ] & .
ASC= 2 i/ =o 141K
where
ASC : Average Supply Cost
Qi : Sales volume of petroleum products in i-th year
i Investment in_i—th year

RCi : Running cost in i-th year {excluding depreciation cost and interest paid)

noo Study period in terms ol year

As defined in the formula, ASC is an indicator which shows the supply cost averaged
over the study period by use of a discount rate, and is expressed as the cost per unit
quantity of petroleum products, - ' _ ] '

ASC values in the three alternative cases with a discount rate of 15% applied, are shown
as base cases in Table 13. Also shown are the results of a sensitivity analysis in which the
effects of changes in various factors on ASC value is examined.
~ Among the tﬁree alternative cases, Case-1 gives the lowest ASC value of 105 Gs/%.
The next lowest is 119 Gs/2 of Cise-3, and the ASC value of Case-2 is the highest, 151
Gs/2, when 15% of discount rate is applied. These results indicate that the higher the
" dependence on products import (dependence on domestic refining is lower), the lower
the ASC value, This is caused by the fact that import price of crude oil is higher than that
of alimost all kinds of imported products. i
As shown in Table 13, a higher discount rate gives a higher ASC value. In particular,
in Case-2, which is more sensifive to the change in the discount rate than two other cases,
a change of discount rate by 1% cause a change in ASC at a rate of more than | ‘Gs/?. The
effects of change in the plant construction cost are also most noticeable in Case-2, If the
“plant construction cost declines by 30%, the ASC value in Case-2 decreases by 6 Gs/f.
ASC values in Case-2 and Case-3 are sensitive, while ASC value in Case-] is neutral, if
import price of crude oil changes. The effect is particularly remarkable in Case-2 in which
a 20% decrease in the crude oil price résults in a decline of ASC value by more than 20
Gsf? from that of the base case. The 20% decrease in the crude oil results in a 9 Gs/®
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Fable 13 The Resuits of ASC (Financlal} o
o ' : {Unit: Gs./R)

Case Case-1 ' Case-2 '. " Case-3

Base Case {Discount Rate = 16%) ' s - 151 R 119
Sensitivity Analysis

— Discount Rate 10% 104 144 : 117

20% 107 : 168 122

— Plant Construction Cost | 30% Down e 145 117

30% Up 106 156 121

~— Import Price of Crude Qil | 20% Down 106 1300 _ 110

| 20% Up 1(_)5 : o irz 128

— Jmport Price of Crude Oil | 20% Down 87 128 99

and Petroleum Products 20% Up 124 ' 173 140

Source: JICA Mission

decline in the ASC value in Case-3. _ :

It is supposed from the above analys:s that the crude oil pnces in Case~2 and Case-3
need to be decreased’ ‘by more than 40% and about 30%, cspecnvely, in order for these
two cases to supply petroleum productsat about the same ASC value as Case-1.

Financial internal rate o.f return (FIRR) is calculated to examine the profitability of
each of the three alternative cases, on the basis of sales prices of petroleum products by
PETROPAR in 1987, These results are shown in Table 14,

Of the three alternative cases, FIRR value in Case-3, 18%, is ciose to 15% whlch is
generally regarded as an acceptable _F.IRR value for projects related to petroleum refining.
This could be interpreted to mean as follows: The supply system of petroleuﬁj products
in Case-3 is similar to the current supply system, and the import costs and sales price of
petroleum products used in the calculation of FIRR in this ¢ase are set approximﬂtely_af o
the current Ievel.. On the other hand, FIRR values for Case-1 (42%) and Case-2 (minus

7%} reflect the fact that cost/price structures used in the calculation of FIRR for the '
respective cases aze quite different from the cun’ent costlpnce system,

The result of the sensitivity analysis of FIRR value to changes in the sales price of
petroleum products is given in Fig. 7. If an FIRR value of around 18%is to be attamed
the product sales price in Case-1 would be reduced by around 15% from the base case,

whereas the product sales price in Case-2 should be raised by about 30%.
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Table 14 . - The Results of FIRA

{Unit: %)
- ltem . o Case-1 ) Case-2 Case-3 -
FIRR 42 -7 ‘18
FIRR
(%}
¥
/
/ |
! : — . Cage- 1
ff - === Case-2
30 / == Case-3
2 . o
/f . ~ Source : JICA Mission
20 - rd
Ve
7
/
10 [ /'
/
/
t . |
-30 +30
Sales Price of Petroleum Products (%)
Fig. 7 FIRR vs Sales Price of Petroleum Products

8.4 Economic Evaluation
In the economic evaluation, the following adjustments are applied to the cost-component

defined in the financial evaluation.

_ (1) Application of a shadow exchange rate, which is set at Gs 550 per US dollar, to convert

cost generated in US dollars into guaranis.

(2) Exclusion of taxes paid from costs, since taxes are regarded as transfer payment in the

national economy.
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The _overogé 'eoonomic suppiy cost of peiroleum products fof each case of supply plan ai‘e
cateulated by applying these adjustments, on a discount rate of 15%. These results are 109
Gs/? in Case-1, 117 Gs/€ in Case-3 and 141 Gsf2 in Case-2, in the same order as of the finan-
cial evaluation, | o ' :
The sensitivity to change in crude eil price of avorage‘economic supply cost is shown in
Fig, 8. The economic supply cost is more substantially affected by changes in crudo oil prices
than in the the financial evalua'tionr If crude oil price shou!d decline by about 20%, Case-3
suggests the possibility of supplymg produ(‘.ts at nearly the same economic supply cost as that
of Case-1, o
A sens;tmty analysis is carried out to examine the effects of c.hange in the sales pnce of
petroieum products on profitability using the ECOI‘IDmlC internal Rate of Return (EIRR) as an
indicator. The 1esult is shown in Fig. 9, which implies that 1f the qcceptahie EIRR from the
national economic point of view should be more than IS%, thls EIRR value nnght be expected
in Case-1 and Case-3, even if sales prices of petroleum products fall from the base case, How-
ever, in Case-2, sales price may have to be raised by more than 10% in order to achieve a 1 5%
of EIRR. _ _
The required amount of _forei'gn currency in each case dun’hg the study period is shown in
Table 15, Case-1 requires the leost amount of foreigxf currency among the fhre_e cases - about
USS1.5 billion at the 1987 price. The medium case is Case-3 whi'oh fransacti_oh involve about -

US$1.6 billion. In Case-2, US$1.8 billion is necessary, the largest total of the three.

ASC
(Gs/€)
R -
. -~
. e Case- 1
150 +— s
2 Case-2
-~ ~ == Case-3
./ . )
_ s S Discount Rate = 15%
e .- Source : JICA Mission
125 b~ d -
-
, e - -
’ - s
- - -
- - - -
100 —
] i i
~20 0 +20
Import Price of Crude Ol (%)
Tig. § ASC vs hnport Price of Crude Qil{Economic) '
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EIRR

(%)
7
/
/' Cage-1 -
o — == Case-2
30 +— v - Case_-3
Source : JICA Mission
20
10
3] i 1
—~30 1] +30
‘Sales Price of Petroleum Producis { %)
Fig. 9 EIRR vs Sales Price of Petroleum Products
Table 15 Foreign Cﬁrrency Requirement
) {Unit: MM US$)
Case-1 Cgse-? Case-3 '
imp. of 1} Imp. of 1) imp. of 1
oi? & Other  Total r:;li?g? Other  Total rgﬁ 8? Other  Total
Producis . products _ products
1992 140 9 149 163 33 186 146 14 160
1993 . 144 8 162 158 31 189 150 13 163
1994 149 8 157 163 29 192 165 12 167
1995 153 8 161 169 28 197 160 12 172
1886 169 7 166 175 25 201 166 1 177
1997 165 6 171 181 24 205 172 10 182
1998 YA 6 177 188 22 210 178 a 187
1998 177 5 182 195 21 216 184 g 103
2000 183 0 - 183 200 o 200 191 0 191
Total 1,441 57 1,498 C 1,583 214 1,797 1,502 90 1,592

Source: JICA Mission
1) Including refund and interest payment,
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The required foreign currency for importing plant equipment in each case is balanced at
closing because as soon as it flows in as'a foreign loan, it flows out as 'paymbnt for the plant
equipment. However, item “Other” in Table 15 mciudes repaynients of the prmmpal and
_ interest on foreign loans used for purchasmg plant equipment. The dlfferences in the required
amount of foreign. currency among the three cases almost originate in the dlfferences in these
investment funds used for purchasing new plant equipment. .

Emplbymen_t outside the headquarters in each case is as follows;

Case—! 244 persons |
Case-2 393 persons
Case-3 324 persons

When compared with the present employment of PETROPAR, 224 p.ersons, émployment
will be increased in each case: 20 persons in Case-1, about 170 persons in Case-2, and 100

persons in Case-3.

CHAPTER 9 DISCUSSION AND RECOMMENDATION

9.1 Target of Petroleum Policy

The fundamental target of the petroleum policy in an oil consuming country is a stable
suppiy of petroleum products,ri.e., to provide the consumers in the couniry with sufficient
petroleum products as required at the lowest possible cost, averting fluctuations in cost and
other market conditions. As means of stable supply of petroleum 'prod'ucts, diversification of
supply sources and expansion of oil in store are gene_:r_ally adopted, '

The energy cconomy of Paraguay has a peculiar characteristic in that about three fourths
of all energy consumed in the country is supplied by such nonmom:ﬁercial energy as firewood
and vegetable residues, However, even in such a situation, petroleum is the one energy source
that is indispensable for the day-to-day lives of the people as the fuel for transportation
vehicles including agricultural machinery. Further, there are Iio other alternative energy

sources for such uses,

9.2 Present Status of, and Preblems with, the Pe'troieuhi Supply in Paraguay

The state-owned company of Paraguay, PETROPAR, who holds an exclusive p‘oéitioh in
the primary supply of petroleum products, has achieved the aim of stabilizing the sup'ply of
petroleum products and the domestic petroleum products market, and has made certain

contributions to the government revenue,
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PETROPAR, at its Villa Elisa Refinery refines imported crude oil to satisfy a part of the
domestic demand for refined petrolenm products, and imports refined produets to fill the gap
between the domestic demand and supplies from the refinery, resulting in the diversification of
supply sources of petroleum products. '

A calculation based on actual records in 1987 indicates, however, the average production
cost of all products produced at the. Villa Elisa Refinery was higher than the average import
cost of imported petroleum products by about 10 guaranis per liter, or around 10%,

The value for a country to have her own domestic refinery cannot be judged by the costs
of the ret‘ihed products. The refinery of PETROPAR has been making contributions, both
explicitly and imbliciﬂy, to the stable supply of petroleum products, and to the company’s
| bargaining power ‘in the import of petroleum products. The cost difference between the
imported products and domestically refined products should be regarded as the price to be
-paid for such benefifs. .

. In addition, the Villa Elisa Reﬁnery is a forerunner of large-scale process industries of the
country, and its employees are resourceful and high in morale, achieving a certain degree of
technoiogicai competence, This value of the refinery as an industrial and technological asset of
ﬂte’countfy'can never be overlooked, '

The reasons for the high cost of domestically refined petroleum products are two-fold:
" The refinery uses the Saharan Bl'ehd crude oil, which'is rather expensive in the international oil
market. And the cost of transportation of the crude oil to the refinery is also high.

- However, in order to cope with the structure of Paraguay’s pefroleum products market
where the deﬁland fof heavy fuel oil is extremely small, super-light (and therefore expensive)
Saharan Blend scems to be the only possible choice. And the high cost of transportation of the
crude oil is caused by the fact that, since Paraguay is an inland country, there is no way to
tranéporﬁng crude oil but the river transportation by barge, which incurs such inevitable
costs as transshipment at the mouth of the La Plata River, and loading-unioading at the Zarate
Oil Terminal, due to the limitation in the water depth of the river. In consideration of the
situation mentioned above, it seems that immediate cost reductions will be difficult.

Despite the high cost of the crude oil used, however, the retail prices of petroleum
products to the end consumers in Paraguay are set at a level which is not very high compared
to the_intei‘national level and those in the neighboring countries. There.fore, there could be
good teason for the acceptance_'o'f rather high costs for domestically refined petrolewm prod-
ucts compared wiﬂ1_ that of imported products.

Paraguay at present imports petroleum products from YPF of Argentina and
PETROBRAS of Brazil, national oil companies of respective big powers of South America

bordering Paraguay, thereby achieving diversification of supply sources. There seems to be no
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difficuities for the two countries in- supplying petrolet&m -products to Paraguay in terms of
quantlty _ , _ ‘ s .
PETROPAR has both compames submit offered prices-every month ‘and determines the
 kinds and quantltnes of petroleum products to be purchased from each of the suppliers, thus,
seemingly, paymg considerations. to Iower-cost purchases Even if the price offered for a
'certam product by one supplier is cheaper than that of. the other, PETROPAR is said fo have
never puxchased all of euch petroleum product from that supplier. This is understandable asa
measure to secure a stable sppply ‘of petroleum products over the long-term despxte the lower
cost of inaking a single purchase. - ' : '
Transportation cost makes up a substantial portion of the cost of the impdrtéd petroleum
?roducts as well, therefore, rﬁtionalization is desired in this respeét also. However, import
prices from Brazil are based on CIF at thg receiving terminal in Paraguay, so that there seems
"to be no room for PETROPAR to feduce costs. Import prices from Argentina, on the other
hand, are based on FOB at.the porf from which the products are shipped. And the products
are transported by river bérge in the same way as crude oil is. Accordingly, similar problems as
in the transportatlon of crude oil are assumed to exist.
Distribution of petroleum ploducts both refined at the refinery and nnported following
shipment from the Villa Elisa Refinery or the Hernandariss Depot are hand_]ed.by such dis-
- fributors-as Shell, Esso, COPETROL, etc. The maximum. retail pﬁces of petroleum products
are set by a government decree, And PETROPAR decides sales nlargins of distributors and
retailers as wcll as ex-PETROPAR prices of petroleum products, Under such a retail price
system, it seems, these is very little motivation, if any at all, to reduce the distribution costs
on the part of distributors and retailers. It is hoped that the pricing mechanism for petroleum
prodﬁcts in Paraguay will shift to one in which the forces of the market work more effectively

as the petroleum products market matures in the country.

9.3 Discussion on the Plans for the Future Supply System ,

In this study, three alternative cases are pnésc.nted with regard to the futﬁrc supply system
for petrofeum products in Paraguay up to the year 2000, Case-1 is an extreme in which all
petroleum products required in Paragnay in the future will be supplied by imports of refined
products; Case-2 is in the opposite extreme in which ihe future demand for petroieum. prod-
ucts will be satisfied as far as possible by products from the domestic ref”mery. and imports of
refined products minimized; and Case-3 is in between Case-1 and Case;Z._

Average Supply Cost (ASC) throughout the study period is calculated for each of these
cases, When .a discount rate of 15% is applied, Case-1 has the lowest ASC value of 105 guaranis,
and the ASC value of Case-2 is the highest at fSl guaranis, while thaf of Case-3 is intermediate
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at 119 guaranis.
This result is expected in view of the fact that in 1987 the actual costs of imported

petroleum products were lower than those of the domestically refined products. The differen-
ces in ASC vélues between the three alternative cases reflects the high cost of crude oil and the
differences in the amount of capital investment required for these alternative cases to increase
the supply of domestically refined products.

Of these three cases, Case-2 seems to be difficult to justify because its supply cost is too
high and it will ' make a substantial raise in pet-roleum product prices inevitable. Consequently,
the most realistic choice would be either Case-1 or Case-3.

If “Minimum Cost™ is considered as the only criterion with no room for compromise,
Case-1 is the only choice possible. On the other hand, Case-3 may be acceptable if the logic .
employed in the cost comparison between imported products and domestically refined prod-
ucts in 1987 could be applied, i.¢., the cost difference between the imported products and the
domestically refined products is to be regarded as the price paid for the stable supply of
petroleum pi‘oducts, for the enhancement of bargaining power concerning petroleum product
imports, and for the industrial and technological asset which the country’s own refinery
affords.  Further, examination of the financial internal rate of return (FIRR) suggests that
Case-3 may be regarded as a natural extention of current supply system into the future since
the costfprice relationship in this case is similar to the present one. And it could be added that
Case-3 would enable Paraguay to achieve self-sufficiency in premium gasdline which is not
produced at present.

Irrespeéti.va of the choice of the cases, an important problem for Parauay regarding the
future supply of petroleum products is the reduction of import cost of crude oil andfor refined
products, particularly their transportation cbst.

Whereas the cost reduction is not easy to realise immediately, as already discussed, there
could be some ways to reduce both the FOB price and the transportation cost-of the crude oil

and refined products imporléd. Therefore, it is desired that PETROPAR and the Government

of Paraguay intensify their effort to this direction.
In this respect, it should be added that pipelines described in Appendix 7 of this report

are worth further detailed study as alternative means of petroleum transportation.
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